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Description 

BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

[0001] The present Invention relates to an ophthalmic composition, particularly an ophthalmic composition having 
an excellent cleaning effect and in addition, an adequate safety for the eye, and specifically it relates to an ophthalmic 
solution such as eye drops and an agent for contact lenses such as a cleaning solution for contact lenses. 

10 

DISCUSSION OF BACKGROUND 

[0002] Conventionally, contact lenses have been classified into water-n on absorptive contact lenses and water-ab- 
sorptive contact tenses, and classified into hard contact lenses and soft contact lenses. On each of these contact 
15 lenses, a stain of e.g. lipids (eye lipids) derived from the tear may be deposited when the lens is put on the eye in some 
cases, and such a stain on the lens due to the tear may cause deterioration in comfortableness in wearing or eye 
problems such as failure of eyesight or congestion of cornea, and accordingly it is essential to apply a cleaning treatment 
to a contact lens in order to safely and comfortably use the contact lens every day. 

[0003] For such a cleaning treatment of a contact lens, a proper cleaning solution for contact lenses having a cleaning 
20 or removing effect over a stain is usually used. As such a cleaning solution for contact lenses, various solutions having 
a surfactant as a cleaning component added and incorporated therein have been proposed, and one having a poly- 
oxyalkylene block copolymer such as a polyoxyethylene-polyoxypropylene block copolymer or a derivative thereof 
Incorporated may, for example, be known. 

[0004] However, with respect to the cleaning solution containing a polyoxyalkylene block copolymer or its derivative 
25 as a cleaning component, importance is usually attached to safety for the eye, and the concentration of the cleaning 
component in the solution is suppressed to be as low as possible so that the standards for contact lenses such as 
diameter or base curve will not change and the shape or physical properties of the contact lenses will not be impaired. 
At such a low concentration of the cleaning component, no adequate cleaning power such as lipid-solubilizing power 
may be obtained. Accordingly, there is a fear that when a cleaning treatment of a contact lens is carried out by using 
30 such a cleaning solution, a stain of e.g. lipids tends to remain and be deposited on the contact lens, and the eye may 
harmfully be influenced. 

[0005] On the other hand, JP-A-7-4B595 proposes a solution for contact lenses containing, as an essential compo- 
nent to prevent inflammation of the eye, glycyrrhizic acid or its salt known as a therapeutic agent for e.g. inflammation 
or allergy from a long time ago, or glycyrrhetinic acid or its derivative, derived from glycyrrhizic acid. It has been clarified 
35 that glycyrrhizic acid or its salt has a structure comprising a hydrophobic triterpenoid compound and a hydrophilic 
glucuronic acid bonded by an ether linkage, and thus it has surface active properties, and accordingry a solution em- 
ploying glycyrrhizic acid or its salt as a surfactant may have a cleaning effect over a stain. 

[0006] Accordingly, the present inventors have conducted various studies on said glycyrrhizic acid and its salts and 
as a result, found that solutions having them alone incorporated therein have a low or no lipid-solubilizing power, and 
40 their cieaning effect over a stain of lipids is inadequate. 

SUMMARY OF THE INVENTION 

[0007] Under these circumstances, the present inventors have further conducted extensive studies and as a result, 
45 found that the above glycyrrhizic acid and its salts have an effect to significantly improve the lipid-solubilizing power 
which the above polyoxyalkylene block copolymer or Its derivative possesses, and with a solution comprising at least 
one member selected from the group consisting of glycyrrhizic acid and its salts, together with at least one member 
selected from the group consisting of polyoxyalkylene block copolymers and their derivatives, both useful cleaning 
effect over a stain of lipids and reduction In toxicity against the eye can be achieved. 
so [0008] Accordingry, the present invention has been accomplished on the basis of the above discoveries, and it is an 
object of the present invention to provide an ophthalmic composition which is excellent in a cleaning effect over a stain 
in the eye or a stain on a contact lens, particularly a stain of lipids, and with which safety for the eye can adequately 
be secured. 

[0009] According to the present invention, there is provided an ophthalmic composition which contains a component 
55 a consisting of at least one member selected from the group consisting of polyoxyalkylene block copolymers and their 
derivatives, and a component B consisting of at least one member selected from the group consisting of glycyrrhizic 
acid and its sails. 
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BRIEF DESCRIPTION OF THE DRAWING 

[0010] FIG. 1 is a bar graph Illustrating absorbance ratios of sample solutions obtained In Examples. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 1] In the ophthalmic composition of the present Invention, at least one member selected from the group consisting 
of polyoxyalkylene block copolymers and their derivatives as the component A and at least one member selected from 
the group consisting of gtycyrrhizic acid and its salts as the component B are incorporated in combination as essential 
components, whereby the lipid-solubilizing power which the component A originally possesses is effectively reinforced. 
Accordingly, while securing adequate safety for the eye by properly adjusting the concentration of the component A, 
an excellent cleaning or removing effect over a stain in the eye or a stain on a contact lens, particularly a stain due to 
the tear attached to a contact lens, and particularly a stain of lipids, can advantageously be realized. 
[0012] In a preferred embodiment of the ophthalmic composition according to the present invention, as the above 
component A, a polyoxyethylene-polyoxypropylene block copolymer or its derivative is advantageously used, and the 
polyoxyethylene-polyoxypropylene block copolymer or its derivative is preferably one having a HLB value of from 2 to 
40. 

[001 3] In another preferred embodiment of the present invention, the above component A is contained preferably in 
a proportion of from 0.01 to 5.0 wAf%, and the above component B is contained preferably in a proportion of from 0.01 
to 1 .0 w/v%. By employing such contents, safety for the eye can advantageously be secured, and the cleaning effect 
over a stain of lipids can more advantageously be obtained. 

[0014] Further, the ophthalmic composition of the present invention may further contain, in addition to the above 
components A and B, at least one member selected from the group consisting of a preservative, a thickener, a buffering 
agent, a chelating agent, an isotonicity agent and a surfactant as the case requires, and by addition of such an additive 
component, a further function depending upon the component such as a function of preserving a contact lens may 
advantageously be imparted. 

[0015] Further, in another preferred embodiment of the present invention, the above ophthalmic composition has an 
adequate safety for the eye and can thereby be used as an ophthalmic solution. By using this, an effect of glycyrrhiztc 
acid or its salt to prevent inflammation of the eye, as a therapeutic agent for e.g. inflammation or allergy, can be obtained, 
and in addition, a stain attached on the eye can advantageously be cleaned or removed. Further, the ophthalmic 
composition of the present invention may be administered to the eye having a contact lens put thereon, whereby the 
contact lens can be cleaned. 

[0016] Further, in another preferred embodiment of the present invention, the above ophthalmic composition can 
preferably be used as an agent for contact lenses. Further, it is also preferred to use said agent for contact lenses as 
a cleaning solution for contact lenses for cleaning a contact lens taken off from the eye, by bringing the contact lens 
into contact with said cleaning solution for contact lenses. 

[0017] The ophthalmic composition of the present invention contains the component A, as one of essential compo- 
nents, consisting of a polyoxyalkylene block copolymer or its derivative or a combination thereof, and thereby shows 
good surface active effect. 

[0018] In the present invention, as the polyoxyalkylene block copolymer or Its derivative as the component A, Oph- 
thalmol ogically acceptable known high-molecular compounds having a structure or a partial structure comprising two 
types of polyoxyalkylene groups, one showing hydrophiliclty and the other showing iipophilicity, or more polyoxyalkylene 
groups, aligned and connected in a block, are advantageously employed. Among such high-molecular compounds, 
more preferred is one wherein each of the above at least two types of polyoxyalkylene groups has a carbon number 
of from 2 to 4, and particularly preferred is a polyoxyethylene-polyoxypropylene block copolymer or its derivative, which 
has a polyoxyethylene (POE) chain composed of a polyoxyethylene group and a polyoxypropylene (POP) chain com- 
posed of a polyoxypropylene group, or a polyoxyethylene-polyoxypropylene block copolymer addition product of eth- 
ylenediamine. 

[0019] Here, as the polyoxyethylene-polyoxypropylene block copolymer, Pluronic, Pluronic R, Tetronic and Tetronic 
R (manufactured by BASF, Germany) which are commercially available as nonionic surfactants, and known polymers 
such as Poloxamer, may, for example, be employed, and among them, use of Poloxamer 1 24, Poloxamer 1 88, Poloxam- 
er 237, Poloxamer 338, Poloxamer 407, Tetronic 904, Tetronic 908 or Tetronic 11 07 may be recommended. 
[0020] As a specific example of the derivative of the polyoxyethylene-polyoxypropylene block copolymer used as 
the component A, a high-molecular compound obtained by etherification or esterrfication of a hydroxyl group on one 
or each terminal of a polyoxyethylene-polyoxypropylene block copolymer by a conventional modification means may 
be mentioned, and its representative examples include POE-POP type ones such as polyoxyethylene-polyoxypropyl- 
ene monoalkyl ether, polyoxyethylene-polyoxypropylene dialkyl ether, polyoxyethylene-polyoxypropylene monoaikyl 
ester and poly oxyethylene-poiyoxy propylene dialkyl ester, and POE-POP-POE type ones. 
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[0O21] Here, among such poly oxyethy I ene-polyoxy propylene block copolymer derivatives, the POE-POP type one 
may be represented by any of the following general formulae (a) to (h) . 

(a) RO-<OE) x -(OP) y -H 



(b) HO-(OE) x -(OP) y -R 

(c) RCOO-(OE) x -(OP) y -H 

(d) HO-(OE) x -(OP) y -COR 
(e) RO-(OE) x -(OP) y -R' 

(f) RO-(OE) x -(OP) y -COR' 

(g) RCOO-(OE) x -(OP) y -R« 

(h) RCOO-(OE) x -(OP) y -COR' 

[0022] In the above general formulae (a) to (h), OE is an oxyethylene group (-CH 2 CH 2 0-), OP is an oxypropylene 
group (-CH 2 CH(CH 3 )0-), and each of R and R' is a C 1m3 linear or branched alkyl group, and in the general formulae 
(e) to (h), R and R' may be the same or different. Further, x and y which are numbers of repetitions of the above OE 
and OP, are integers of from 5 to 100 and from 1 to 10, respectively. 

[0023] Specific examples of the polyoxyethylene-poiyoxypropylene block copolymer derivatives represented by the 
above general formulae (a) to (h) include POE(10)POP(4) monocetyl ether, POE(20)POP(4) monocetyl ether, POE 
(20)POP(8) monocetyl ether, POE(20)POP(6) decyl tetradecyl ether, POE(30)POP(6) decyl tetradecyl ether, POE(1 0) 
P0P(4) monocetyl ester, POE(20)POP(4) monocetyl ester, POE(20)POP(8) monocetyl ester, POE(20)POP(6) decyl 
tetradecyl ester, POE(30)POP(6) decyl tetradecyl ester, POE(10)POP(4) monolauryl ether, POE(10)POP(4) monolau- 
ryl ester, POE(3)POP(1) cetyl acetate, POE(3)POP(1) isbcetyi acetate, POE(3)POP(1) cety! acetate and POE(3)POP 
(1) isocetyl acetate. 

[0024] Further, examples of the POE-POP-POE type high-molecular compounds as representative examples of the 
polyoxyethylene-polyoxypropylene block copolymer derivatives, include compounds represented by the following gen- 
eral formulae (i) to (n). 

(i) RO-(OE) a -(OP) b -(OE) a -H 



G) RO-(OE) a -(OP) b -(OE) a -R' 



(k) RCOO-(OE) a -(OP) b -(OE) a -H 
(I) RCOO-(OE) a -(OP) b -(OE) a -COR* 



(m) OH-(OE) a -(OP) b -(OE) a -R 
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(n) OH-(OE) a -(OP) b -(OE) a -COR 

[0025] In the above general formulae (I) to (n), each of OE, OP, R and R' Is as defined for the above genera! formulae 
s (a) to (h), and a and b which are numbers of repetitions of OE and OP, are Integers of from 5 to 150 and from 10 to 
100, respectively, and preferably a/b=0.5 to 3.5. 

[0026] . Further, other examples of the polyoxyethylene-polyoxypropylene block copolymer derivatives include 
poloxamine type high-molecular compounds which are tetraf unctional block copolymers obtained by sequentially add- 
ing ethylene oxide and propylene oxide to ethylene diamine, represented by the following general formulae (o) to (y). 

10 



15 



20 



25 



35 



40 



45 



50 



55 



H-^EO^Pol ^PO^EO^H 
(o) .N— CH Z — CH 2 — Nv. 

H— (eoHpo); ^PoHeoJ—H 



(p) .N— CH ? — CH 2 — N>. 

30 C d E h 



(q) .N— CH 2 -CH 2 — N< 



c * d 



(r > . N — CH 2 — CH 2 — N „j 

H— {eoHpo)^ ^PoHeC^—R 



c * . d 
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(s) ' N— CH 2 — CH 2 -- 



R— {E0)^P0l / (P°H EO )^ R 
(t ) . N— CH 2 — CH 2 — 

r— (eoHpo; ^poWeo^— R 



(u) ^ .N— CH 2 — CH 2 — N>. 

H— (eoHpO) {Po}-(eo}— H 



o 



(v ) o _^ N— CH 2 — CH 2 — 

R~ c — (eo)-(po)^ {po)— (eo) H 



r-c— (eo^poI ^ po H eo )7~ h 

(w) — CHi — CH 2 — N> v o 

H (eoHpo)^ \Poh{Eo)— C-R 

e d K h 



o o 

(x) 0 ^N— CH 2 — CHe—N^ 

r-c — (eo)-{po7 (po)-(eo) H 
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0 




R-C-^EO^P* 




^ po H EO >r 



(y ) 



o 



n — ch 2 — crv-tf 




o 



C-R 



[0027] In the above general formulae (o) to (y), R is as defined above, each of a, c, f and h is an integer of from 1 to 
150, and each of b, d, e and g is an integer of from 2 to 50, and preferably a/b=0.015 to 30. 

[0028] In the present invention, the polyoxyethylene-polyoxypropylene block copolymer or its derivative preferably 
has a value of HLB (hydrophile-lipophile balance) of from 2 to 40, suitably from 7 to 30, in view of the purpose of the 
present invention of realizing an excellent cleaning effect. 

[0029] In the ophthalmic composition of the present invention containing at least one member of such specific high- 
molecular compounds as the component A, at least one member selected from the group consisting of glycyrmizic 
acid and its salts as the component B coexists, whereby cleaning power, particularly lipid-solubilizing power, based on 
the surface active property of the component A is significantly reinforced, and accordingly a cleaning effect can be 
obtained even when the content of the component A is suppressed to a tow concentration , specifically to a concentration 
of a level of 0.01 w/v%. Accordingly, in the present invention, the component A is used at a concentration of usually 
at least 0.01 w/v%, preferably at least 0. 1 w/v%, more preferably at least 0.3 wA/%. However, If the content is too high, 
the eye may be Irritated, the cytotoxicity tends to be high, and the safety for the body tends to decrease, and accordingly 
as the upper limit, the concentration is usually at most 5.0 w/v%, preferably at most 3.0 wA/%, more preferably at most 
2.0 w/v%. 

[0030] The giycyrrhizic acid or its salt as the component B to be Incorporated in the ophthalmic composition of the 
present Invention together with the component A synerglcally improves cleaning power such as lipid-solubilizing power 
which the component A originally possesses, by the combination with the component A, whereby an excellent cleaning 
effect which can never be expected with the component A alone can be realized. 

[0031] Examples of the giycyrrhizic acid or its salt include giycyrrhizic acid, giycyrrhizic acid monopotassium, giycyr- 
rhizic acid dipotassium, giycyrrhizic acid monoammonium and giycyrrhizic acid disodium, and one or a combination of 
at least two among these compounds is used as the component B, and giycyrrhizic acid dipotassium or glycyrmizic 
acid disodium is advantageously used. 

[00321 In the present Invention, the amount of the component B may optionally be set taking e.g. the type of the.high- 
molecular compound as the component A into consideration in order that the synergistic cleaning effect as the purpose 
of addition of the component B can advantageously be realized, and the component B is used at a concentration of 
usually from 0.01 to 1.0 w/v%, preferably from 0.05 to 0.5 w/v%. However, if the amount of the component B is too 
small, no adequate effect of improving the cleaning power will be obtained, and on the contrary, if the amount is too 
large, the safety for the eye may be impaired, or the shape or physical properties of a contact lens may be impaired 
such that standards for a contact lens such as a diameter or a base curve may be changed. 

[0033] The ophthalmic composition of the present invention is prepared by adding and incorporating such specific 
two types of components A and B in proper amounts into a proper aqueous medium in an optional order in a conventional 
method. In the present invention, in addition to the components A and B, one or more additive components conven- 
tionally used for ophthalmic solutions and solutions for contact lenses may further be incorporated in a conventional 
amount as the case requires. Such an additive component is preferably one which has a high safety for the body, which 
is adequately acceptable ophthalmologically, and which has no influence over the shape or physical properties of a 
contact lens, and used preferably in an amount satisfying such essentialities, whereby a function depending upon the 
additive component can advantageously be imparted to the cleaning solution without impairing the effects of the present 
invention. 

[0034] In order to advantageously impart disinfection effect on the eye or a contact lens, and preservative and pres- 
ervation effects on the ophthalmic composition, a preservative having a preservative effect may be added to the oph- 
thalmic composition of the present invention. As such a preservative, a proper one may be selected from known pre- 
servatives, and used alone or in combination as a mixture of at least two. 

[0035] As the preservative, sorbic acid, potassium sorbate, benzoic acid or its salt, ethyl parahydroxybenzoate, butyl 
parahydroxybenzoate, propyl parahydroxybenzoate, methyl parahydroxybenzoate orchlorobutanol may, for example, 
be mentioned. 

[0036] Further, in the present invention, a thickener may be added so as to properly adjust the viscosity of the oph- 
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thalmic composition, and examples of the thickener include gums such as heteropolysaccharides; synthetic organic 
high-molecular compounds such as polyvinyl alcohol, poly-N-vinyl pyrrolidone, polyethylene glycol, polypropylene gly- 
col and polyacrylamide; cellulose derivatives such as hydroxyethyl cellulose, hydroxypropyl methylcellulose, car- 
boxymethyl cellulose and methyl cellulose; and starch derivatives. 

5 [0037] Further, with respect to the ophthalmic composition of the present invention, if the pH value or the osmotic 
pressure is too high or too small, there is a fear that the eye may be irritated or eye problems may be caused, and 
accordingly the pH value of the ophthalmic solution is preferably adjusted within a range of from about 5.3 about 6.5 
by addition of a pH adjustor, and the osmotic pressure is preferably adjusted within a range of from about 200 to about 
400 mOsm/kg by addition of an isotonicity agent. As the pH adjustor to be used for adjustment of pH, e.g. sodium 

10 hydroxide or hydrochloric acid may be used, and as the isotonicity agent to be used for adjustment of the osmotic 
pressure, at least one compound selected from the group consisting of sodium chloride, potassium chloride, saccha- 
rides, sugar alcohols, and potyhydric alcohols and their ethers and esters, is usually used. 

[0038] In order to keep the pH of the ophthalmic composition within the above effective and ophthalmologically safe 
range, usually at least one buffering agent may be added. As the buffering agent, a conventionally known one may 
optionally be selected and used. Specifically, acids such as phosphoric acid, boric acid, carboxylic acid and oxycar- 
boxyltc acid, salts thereof (such as sodium salt), and further, Good-Buffer, tris(hydroxymethyl)aminomethane (Tris), 
bis(2-hydroxyethyl)iminotris(hydroxymethyl)methane (Bis-Tris) and sodium hydrogen carbonate, may, for example, be 
mentioned from the viewpoint that they have safety for the eye and influences over a contact lens can be minimized. 
[0039] Further, there is a possibility that e.g. calcium as a stain from the tear may be deposited or adsorbed on a 
20 contact lens, particularly on a soft contact lens in general, and accordingly a chelating agent may advantageously be 
added to the ophthalmic composition to prevent such inconvenience. As the chelating agent, ethylenediaminetetraace- 
tic acid (EDTA) or its salts, such as disodium ethylenedlaminetetraacetate (EDTA*2Na) or trisodium ethylenedi amine- 
tetraacetate (EDTA-3Na), may, for example, be used. 

[0040] Further, in the ophthalmic composition according to the present invention, a known surfactant, advantageously 
25 a surfactant other than the above component A, may be added and incorporated so long as it does not inhibit the 
synergistic effect caused by the combination of the components A and B, in an amount not impairing the effect, whereby 
the cleaning effect over lipids will be more excellent. As the surfactant, preferred is a polyethylene glycol derivative 
such as a polyoxyethylene alkylphenyl ether formaldehyde condensate represented by tyloxapol, a sorbitan fatty acid 
ester such as sorbitan monooleate represented by potysorbate 80 or sorbitan sesquioleate, a polyoxyethylene sorbitan 
30 fatty acid ester such as sorbitan polyoxyethylene monooleate, a glycerol fatty acid ester such as glyceryl monostearate, 
a polyethylene glycol fatty acid ester such as polyethylene glycol monostearate, a polyoxyethylene alkyl ether such as 
polyoxyethylene lauryl ether, or polyoxyethylene castor oil, In view of safety for the body. 

[0041] As evident from the above explanation, as the aqueous medium to which the above components A and B and 
another component are added to prepare the ophthalmic composition of the present invention, in addition to water 
35 itself such as running water, purified water or distilled water, physiological saline or a sodium chloride-containing aque- 
ous solution, or a known cleaning solution for contact lenses or an ophthalmic solution such as eye drops, may, for 
example, be employed so long as it is a solution consisting essentially of water. 

[0042] When a contact lens is cleaned by using the ophthalmic composition of the present invention thus obtained, 
an optional means may be employed, such as a means of using said ophthalmic composition as a cleaning solution 

^0 for contact lenses, and soaking a contact lens taken off from the eye in the cleaning solution for contact lenses of the 
present invention filled in a proper container for a predetermined time, or cleaning the contact lens with said solution 
by rubbing, or a means of using said ophthalmic composition as an ophthalmic solution and administering it in a proper 
amount to the eye having a contact lens put thereon so that the contact lens is brought into contact with the ophthalmic 
composition on the eye and is cleaned. Here, in a case where the ophthalmic composition of the present invention is 

45 used as an ophthalmic solution, the eye, in addition to the contact lens, Is cleaned of course. 

[0043] Accordingly, when the eye or contact lens is cleaned by the ophthalmic composition of the present invention, 
a stain due to the tear such as lipids attached to the eye or contact lens can effectively be removed. Further, as the 
ophthalmic composition of the present invention has a high safety for the eye, no eye problems or the like will be caused 
even when the cleaning treatment of a contact lens by soaking or rubbing is carried out for a long period of time, and 

so further when the ophthalmic composition is administered to the eye so as to clean the contact lens on the eye. 

[0044] Further, needless to say, the contact lens cleaned on the eye or in a state where it is taken off from the eye, 
can be subjected to a sterilization treatment by e.g. a sterilization solution for contact lenses prepared separately as 
the case requires. 

[0045] Further, a contact lens to which the ophthalmic composition of the present invention is applied is not particularly 
55 limited, and the ophthalmic composition applies to all types of soft contact lenses including a low water-absorptive type 
and a high water-absorptive type, and hard contact lenses, and e.g. the material of a contact lens is not limited. 
[0046] Now, the present invention will be explained in further detail with reference to Examples and Comparative 
Examples. However, it should be understood that the present invention is by no means restricted to such specific 
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Examples. Further, various changes, modifications or Improvements may be made to the present invention other than 
the following Examples or the above specific description by those skilled in the art without departing from the scope 
of the present invention. 

Test on cleaning effect over lipids 

[0047] The cleaning effect of the ophthalmic composition of the present invention over lipids was examined by means 
of a lipid-solubilizing rate method. Specifically, predetermined additive components were added to purified water in 
various proportions as identified in the following Tables 1 and 2 to prepare various sample solutions having a pH of 
7.3 (Examples 1 to 3 and Comparative Examples 1 to 4) firstly. For the preparation of sample solutions, as essential 
additive components, Poloxamer 407 (Px407) which is a polyoxyethylene-polyoxypropylene block copolymer as a 
polyoxyaikylene block copolymer, and glycyrrhizic acid dlpotassium (GK2), glycyrrnizic acid disodium (GNa2) or gly- 
cyrrhizic acid (GA) were used. Further, as other additive components, hydroxypropyl methylcellulose (HPMC) as a 
thickener, dihydrate of disodium ethylenediaminetetraacetate (EDTA»2Na«2H 2 0) as a chelating agent, bis(2-hydrox- 
yethyl)iminotris(hydroxymethyl)methane (Bis-Tris) as a buffering agent and sodium chloride (NaCI) were used. Further, 
for adjustment of pH, sodium hydroxide or hydrochloric acid was used. 



Table 1 





Examples 


Additive 
components 


1 


2 


3 


Px407 


0.5 


0.5 


0.5 


GK2 ■' 


0.1 






GNa2 




0.1 




GA 






0.1 


HPMC 


0.28 


0.28 


0.28 


EDTA-2Na-2H 2 0 


0.05 


0.05 


0.05 


Bis-Tris 


0.1 


0.1 


0.1 


NaCI 


0 . 87 


0 . 87 


0.87 



Addition proportion (unit) : w/v% 



9 



EP 1 249 249 A1 



Table 2 





Comparative Examples 


Additive 
components 


1 


2 


3 


4 


Px407 


0.. 5 


_ 


_ 


_ 


GK2 




0.5 






GNa2 






0.5 




GA 








0.5 


HPMC 


0.28 


0.28 


0.28 


0.28 


EDTA-2Na-2H 2 0 


0.05 


0. 05 


0.05 


0 .05 


Bis-Tris 


0.1 


0.1 


0.1 


0.1 


NaCl 


0.87 


0.87 


0.87 


0.87 



Addition proportion (unit) : w/v% 



[0048] Then, using a colored lipid obtained by mixing triglyceride as a (ipid and Sudan I as a pigment in a weight 
ratio of 99:1 , 0.5g thereof was accommodated in a predetermined test bottle, 20 mL of the above obtained sample 
solution was further added and accommodated in the test bottle, and the opening of the test bottle was covered with 
a proper lid. This operation was carried out with respect to each of the above sample solutions. 
[0049] Further, each test bottle having the colored lipid and the sample solution accommodated therein thus prepared, 
was shaken at a temperature of 25°C for 24 hours at a constant rate and further left to stand for a predetermined time, 
and a supernatant fluid in each test bottle was collected, and the absorb ance at 485.5 nm was measured with respect 
to each supernatant fluid by means of a spectrophotometer (recording spectrophotometer UV-2200, manufactured by 
Shimadzu Corporation). 

[0050] From the values of the absorbance thus measured, the ratio (relative value) of the absorbance of each sample 
solution to the absorbance of the sample solution of Comparative Example t was obtained, and the results are shown 
In the following Table 3 and in FIG. 1 as a bar graph. A value of the absorbance ratio higher than the absorbance ratio 
in Comparative Example 1 i.e. a relatively high absorbance indicates an excellent cleaning effect over lipids, specif ically 
excellent lipid-solubilizing power. 



Table 3 





Examples 


Comparative Examples 


1 


2 


3 


1 


2 


3 


4 


Absorbance 
ratio 


1.54 


1.50 


1.40 


1 


0.20 


0.38 


0 .12 ■ 



[0051] As evident form the results shown in Table 3 and Figure 1 , it was confirmed that each of the sample solutions 
of Examples 1 to 3 showed high lipid-solubilizing power as compared with the sample solution of Comparative Example 
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1 wherein Poloxamer 407 as a polyoxyalkylene block copolymer alone was used and no glycyrrhlzlc acid or its salt 
was used together. On the other hand, It was confirmed that each of the sample solutions of Comparative Examples 

2 to 4 containing glycyrrhlzlc acid or Its salt but containing no Poloxamer 407, showed significantly low lipid-solubilizing 
power as compared with the sample solutions of the Examples and even the sample solution of Comparative Example . 
1 , and accordingly, it was found that no adequate desired cleaning effect could be obtained. From these findings, it is 
estimated that the lipld-solubilizing power of Poloxamer 407 itself can synergistically be Increased by incorporating at 
least one member selected from the group consisting of glycyrrhizic acid and its salts together with Poloxamer 407 in 
a solvent. 

Test on adjustability to lenses 

[0052] To examine the adjustability of the ophthalmic composition of the present invention to contact lenses, the 
following test was carried out. Namely, in the same manner as in the above test on cleaning effect over lipids, prede- 
termined additive components were added in purified water in proportions as identified in the following Table 4, to 
prepare various sample solutions having a pH of 7.3 (Examples 4 and 5 and Comparative Example 5). 
[O053] On the other hand, a plurality of commercially available soft contact lenses (Menlcon Soft 72, manufactured 
by Menicon Co., Ltd., lens diameter 13.5 mm) were prepared, and such lenses were soaked in physiological saline 
kept at a temperature of 25°C, and the lens diameters of the contact lenses in a soaked state were measured by means 
of a projector (universal projector manufactured by Nikon Corporation), and the obtained measured values were re- 
corded as initial values of the lens diameters. 

[0054] Then, the contact lenses of which the initial values of the lens diameters were thus obtained were soaked in 
the sample solution prepared as mentioned above at a temperature of 25°C for 3 days, and the lens diameters, were 
measured In a soaked state by means of the same projector as mentioned above. This operation was carried out by 
using three contact lenses with respect to each sample solution. 

[0055] Then, the difference (d) between the measured value of the lens diameter thus obtained (value after the 
soaking) and the Initial value of the lens diameter was obtained in accordance with the following formula: 

d=(value after the soaking)-(initial value) 

with respect to each contact lens, and the average value of the obtained values was obtained with respect to each 
sample solution. The results are shown in the following Table 4 as the change in lens diameter Needless to say, the 
smaller the value of the change in lens diameter, the more excellent the adjustability to contact lenses, and further! the 
value of the change in lens diameter is particularly preferably within ±0.2 mm. 
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Table 4 





Examples 


Comparative Example 


Additive 
components 


4 


5 


5 


Px4 07 


0.5 


0.5 


0. 5 


GK2 


0 . 1 


0.3 




HPMC 


0.28 


0.28 


0 . 28 


EDTA-2Na-2H 2 0 


0.05 


0. 05 


0.05 


Bis-Tris 


0.1 


0.1 


0.1 


NaCl 


0.87 


0.87 


0.87 


Change in lens 
diameter (mm) 


0.02 


0.08 


0.02 



Addition proportion (unit) : w/v% 

[0056] As evident form the results shown In the above Table 4, it was confirmed that each of the sample solutions 
30 of Examples 4 and 5 had no Influence over the shape (diameter) of contact lenses at an equal level to the sample 
solution of Comparative Example 5 I.e. a conventional sample solution wherein Poloxamer407 as a polyoxyalkylene 
block copolymer alone is used and no glycyrrhizic acid or its salt is used together. Accordingly, it is understood that 
the solutions of the present invention are advantageous in view of the adjustability to contact lenses. 
[0057] As evident from the above explanation, the ophthalmic composition of the present invention contains as the 
35 component A at least one member selected from the group consisting of polyoxyalkylene block copolymers and their 
derivatives, and contains as the component B at least one member selected from the group consisting of glycyrrhizic 
acid and its salts together with the component A, whereby the cleaning power of the specific component A is effectively 
increased, and accordingly both excellent cleaning effect over a stain of e.g. lipids on the eye or a contact lens and a 
high safety for the eye can be realized. 

40 

Claims 

1 . An ophthalmic composition which contains a component A consisting of at least one member selected from the 
*5 group consisting of polyoxyalkylene block copolymers and their derivatives, and a component B consisting of at 

least one member selected from the group consisting of glycyrrhizic acid and its salts. 

2. The ophthalmic composition according to Claim 1 , wherein the component A is a polyoxyethylene-polyoxypropyl- 
ene block copolymer or its derivative. 

50 

3. The ophthalmic composition according to Claim 2, wherein the polyoxyethylene-polyoxypropylene block copolymer 
or its derivative has a HLB value of from 2 to 40. 

4. * The ophthalmic composition according to any one of Claims 1 to 3, wherein the component A is contained in a 
55 proportion of from 0.01 to 5.0 w/v%. 

5. The ophthalmic composition according to any one of Claims 1 to 4, wherein the component B is contained in a 
proportion of from 0.01 to 1 .0 w/v%. 
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6. The ophthalmic composition according to any one of Claims 1 to 5, wherein at least one member selected from 
the group consisting of a preservative, a thickener, a buffering agent, a chelating agent, an Isotonicity agent and 
a surfactant is further contained. 

7. An ophthalmic solution which comprises the ophthalmic composition as defined in any one of Claims 1 to 6. . 

8. An ophthalmic solution which comprises the ophthalmic composition as defined in any one of Claims 1 to 6, which 
is used for cleaning a contact lens put on the eye by administering the solution to the eye. 

9. An agent for contact lenses which comprises the ophthalmic composition as defined in any one of Claims 1 to 6. 

10. A cleaning solution for contact lenses which comprises the agent for contact lenses as defined in Claim 9, which 
is used for cleaning a contact lens taken off from the eye by bringing the contact lens into contact with the cleaning 
solution. 
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